Hyperinsulinemia amplifies GnRH agonist stimulated ovarian steroid secretion in women with polycystic ovary syndrome.
In vitro data show that insulin may enhance basal and LH-stimulated ovarian androgen secretion, particularly in theca cells from women with polycystic ovary syndrome (PCOS). However, in vivo studies gave inconsistent results. The objective of the study was to assess whether hyperinsulinemia affects in vivo ovarian steroid secretion and steroid metabolism. This was a controlled cross-sectional study, conducted in a tertiary care academic center. Nine young PCOS women participated in the study. Participants were submitted, in two separate days, to a GnRH agonist stimulation (buserelin 100 μg, s.c.), during a 17-h hyperinsulinemic (80 mU/m(2) · min) euglycemic clamp and, as a control, during saline infusion. Adrenal steroid secretion was suppressed by dexamethasone. During both protocols, before and after GnRH agonist stimulation, serum insulin, gonadotropins, cortisol, progesterone, 17-hydroxyprogesterone, androstenedione, testosterone, estradiol, and urinary androgen metabolites were measured. Insulin increased from 25.1 ± 13.3 to 341.5 ± 102.6 mU/liter during the clamp, whereas it did not significantly change during saline infusion. Baseline steroids and gonadotropins were similar in the two protocols. During hyperinsulinemia, GnRH agonist-stimulated serum progesterone and androstenedione were significantly higher than during saline infusion, and 17-hydroxyprogesterone was of borderline significance. Moreover, 24 h after GnRH agonist stimulation, testosterone was higher after hyperinsulinemia. Serum gonadotropins and estradiol response did not differ between the protocols. Urinary androgen metabolites excretion significantly increased after GnRH agonist stimulation, but the increase was similar during insulin and saline infusions. These in vivo data show that sustained hyperinsulinemia potentiates gonadotropin-stimulated ovarian androgen steroidogenesis. Insulin-induced increase in ovarian hormone secretion is not accompanied by an increased steroid metabolism.